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ffi^^Jgftgg: (R1A-R3A) ^K?lJtw«jHSnfcffi 
m&tfix h 'J y i/co— «S^«8KSnfc^«JfEig ( I G) 

JB (DA) 

(via-v4A) ^^nfnMtsi^^-^rv 

(OP1A — OP4A) fcfcAttU 

n^>^mffl (ib) *frBB#ffi*i*^a[tT^p>nsH 
4»r«we (vw) *«r8EH^©a*«BEcai#"ra 

(R1B-R3B) #B?UC8M^£ftfcffi 
Jn* h U y^£. 
»g!«WE$S£« (DA) fc, 

^HJE ( V R A) ^ijBEPBSJSfllff^iS^^^Sn 
SPgS&BEE (VW) ^SDgt^#S (Al) 

mEEi:ti**c€>H3£c!)^2©** j eEE (VRB) trfjfS 

(vib-v4B) &^n^n#g£T5ifi»cD;*^7y 

•7' (OP1B-OP4B) ^fcAflirU 

i^^7y7>6M^n^ je ti , #i tea 7- 



(2) ftlf 6-9 5 6 2 3 

[0 0 0 1 ] 

[li±0«ffl»»] *^t*. «SSS8f (LC 

IIh7>y^^ (TFT; Thin Film Transistor) 4 
/H LCD tieS«Ji^^p a pKcDS^^^T$> 0 , L 

[0 0 0 2] 

§ t f t & ^ l t a fit x - * m © * §r $ tb W b tz T 

[0 0 0 3] BI^C!)ffilT*ti, S^*JfflJ&ffifc ItfV v 
v K^-< A#*=&JBV^TFTS!L CDCifii^S 
Sn, Sfc, lttK©1iS^bc0fe«>tra*»&4 x 4i: L 
T^bT3b^>o IllStrti. i56ftfi640 x 4 8 0eS 

30 (R) , (G) fc^Of* (B) ©aU^B*«:«fo^ll 

[0 0 0 4] lOfi^^^SP 4 

^*fi^:=&^bTV^-5o ^-a«p 1 1 ~p 4 4 ti, 012 
tc^l-ctdtr, «»0f-^7OXl-X4i:S»© 
h VY 1 -Y4cZ)^^trffilS$n, ^tiST^ 

9 (TFT) JJiStSTFT^^LTeiSnfci 

(^y^t^p 1 i-pi 4) ^—=7^ >t 

[0 0 0 5] El 9 d-to^T. HSti^-TIwiSflfS-^, VS 

D 1 -DNtiHISx-^, ^LTCL 

v V^mto S /c, ^a-^ C LKte, TkTl^fflff ■^ 



it 



(3) 

3 

[0 0 0 6] 4 0 AtiLC S^SrflJfflJ-rsfflJMIHlgSS: 

CDffi®<Z)**mJEV 1 -VM^Mt ^S^miSlHli^* 
STo 2 0Afir-^K7^^SU ->7hl/yX^ 
21t, -^ft^ftNtf * F^M^oy^E V 6 1-6 

1-741*, ?3-^81-84i:, -t?l^?91-9 

^sn&^e ^na, LCD-e^5ktsf-^K7^ 

[0 0 0 7] x-* K7^A f 2 0 AK&V^T, > 7 h U 
yX^2Hi, 1 5>f vS^*J»|HlgS4 0 A^P>#tt&S 

ft&*?- hm^-T i \z& 9»fF£M£6u iHii:<sjffli ^ 

[H]&4 0A^6«^n§^n >y^CKl £ J: 9#iflL 
THry^f-§-TSl-TS4^t§ 0 ^ * »; 6 
1-6 4&, f|lJ«9lHl8£4 0 A£® lt«$n^^ffl 
©f-^DT 1 -DTN^ft^ft^ >f 5 V^fifTS 
1 -TS4Hi£^LT^03Atr (oj 0 x - 9 (D« £ ii 
o &tz, * * V 7 1 -7 4 W\ 

SlJfciM 1-6 4F fc JCD-r-^^fflffl][H]gS4 OA 

7 1-7 4 KSWSftfcTW *J9 • x-^fcxu- K 
"T^o -te U^? 9 1 - 9 4*i, 3*^5x3-^8 1 - 

8 4©r3-Ke»t:S^f, **W«IhIB5 0 A*»p> 
ttS*SiaSa*ttJacDS2p«£EV 1 -VM^^rn^S; 

1 -7 4t3g*X£ft/t:r> v^A- • f-^t;MU;7 
^n^^fc^£ 3 CD— ffi^xV *3 9 )\s * 7 7" 

1 -X 4 tr US # S ft £ 0 Ma<7)S*1iiEV 1 -VMi:^ 40 
^ 'J 7 1-74 KSKSftfcN fcf ^ h Q>t — 9 £<Dffli% 

tfN = 3 <Z)^g^iM = 8, N = 4CD±§£-fiM = 16 4:* 

[0 0 0 8] 3 OltY- h K^-f A£^U v 7 h Uv 
X ? 3 1 t. , #y- h7^Yl - Y 4 L TlftCt 

fen/i F'7^ADV 1 -DV4 £fr%Mf8.£nx\^&o 
■>7M/y^^3 1(i, SJfflHHK 4 0 A> 6 $ ft £ 
h iS^T 3 ic J: OftfEfcllflteU m C< SJWIIhIK 
4 0A^6WI&Sn5^ay^CK2i:J; ( 5#lLTjft' 5(9 



9 5 6 2 3 

fi/N°*;v l o cd l y#^TFT^igij-r ZtztiXDfS 

f^HS^HCISMtt^o K7^fADVl-DV4 
(i. h Uv*** 3 1 <8 llj # ri* T F T © * V 4: * 7 

*mmx% &m i i£izu^jvm&*fi\<\ ^n^ftwst* 

h7-f >Y1 -Y4 lz{tit)TZ> 2fItti*[H]^4: L 

-rszi^^-et, r-^K7lA2 0A^e)tiiAsn5 

t*-*^ yX 1 -X4±©H^T r -?4){§-^mJE£r 1 

[0009]|210te, [29 trfctt 5 t^-^8 1 *5ct 
(/t l/^ ^ 9 1 ©^©ii^Sl/it ©tfe^o 12 ^ 
<Z>#fJ5Stt. r □ - ^ 8 1 J£t 5 ^ ^ V 7 1 i: I» S 
nfcfr^^;V'f-^D0-D3%7 f 3-FU ^:£> 
t^zj- Ktg*tZ^-^t -fe 9 9 1 CD^ 3 ^ 1 mcDTi-n 
?*X<1 V£ LTS¥1EV 1 — V 1 6© + 

[0 0 10] 0 9*3J:t/Bll OlZiftTmx&mWcDm^ 
{t<DtztbizmmB:?t4 x 4 4: LTSLTfeS^ fjifcb 
fcJ;-5^||BRC!)LCDtrfc^Ttt«f*l«]^6 4 0. 
f^]tr 4 8 0 yaff©^W-6 40x480-3072 
0 OS^^rffiKj-r^CO^^liW-efeO, Z<Dtz&><Df-*— 
9 K 7 Atigfe t ^Mffi^c t © 4^ J: T 5o t> 

(R) , ^ (G) fci^W 

(b) cDSii^a^^^o^s^ab^coT, a^tsccD^ft 

tid©3f&4:Aj:s 0 $ 6 \z ii ? -^m* 7 ;v^7 ^ - trfi 

«, 12 1 0<3D*J5ET^it*y h»#4 (D0-D3) , « 
EEffll* s 1 6 (VI -VI 6) <D"f—9 K ^ ^^4: L/r 

$^^64 0 x 4 8 0lt^7;^7-*^It^ 
fctotrtt, #fe(Z)^3l4:"rsi s iiB8S:tt6 4 4:^:0 T 7" n 
^^>T y^CD»(±6 4fi^Si:^ t 9, <£fi, 64x3x 
640-1 2288 OficDr^n^x^ y =& jQS^ 4: f 

SP^6^-^S*^BE^a«t 6 4«3a^S4:&§o 5 

'J 6 1 - 6 4. ^I-'J7 

1-74, f3-^8 l-8 49cof >f y^;u§!S0S 
[0 0 1 1] ZCD^vlZ, {E*£5LCDtlir-^ 

{■a iai i t^/K^n^o 121 2\z\$^o)^nioy\n$i 
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□ y^CKl £ <£ 9 # Jl Lt^-f $ >^TS 1 -T 
S 4 £±J5)c-f£o ^ V 6 1 -6 4&, flJffll|HlK4 0B 
£SLT#y&£ft& 1 5^ V^CDNtf y hcDffiflfe-r-^ 
DT 1 -DTN^^nftl^ -f 5 V^fi-tT Sl-TS 
4£j£gLT«*?rr£o -cdBS, iBftx-^tiJi&bfy 

h«fDTQ — DTNfcTffitf v h 2¥D T 1 - D T P 10 

we>ntt?ii^n^o ^t'j7i-74ii, 

^ 'J 6 1 - 6 4 Cf »ta$nfc^ *©v-f 
V^-r-^^^J^t-^fjtr^^^ 'J 6 1 —6 4fl®f- 

T^oatfo r3-/8iA-84Aii, ^ft^ft^ 

V 7 1 -7 4t3*»Snfc±ffifcf hlffiDf-^DTQ 
-DTN*f3-Kt5o #Cl^-C-fe * 9 1—94 
»JEtSf3-y8 1A-8 4ACDf3-K»*i: 

**bsihik5 o B^e>m*sns 4iS^)S 

x-r >y^s i-S4^^ix^nfn^t^f"^7 
>r yx i -x4trm^$n^>o ;l©b^ sspmasiHiggs 

0 B ^ e>MSn§£*SEV 1 A - V 4 A (0 12# 

*^ffl^^^-r^o ft*5, #*"f yfS 1 — S 4fct#f r 
— ygCtStt^ftfc ltf^hc^^VBl— B4 

cj:o-tn-pn#j»sn. s/c#^^e m b i -B4& i 
^ y^rao)Sftj^*jffliiHiK4 oB^^w^n^^'f 

5y^ffT4t:J: i 9infn-t:y h$n, CI ft£ J: o 30 
T#7^y^Sl-S4tt*yi:SnSo 3d* "CCD* 

x*s>»9. bi i 3t3^rB#,£ t i ^©imi^^jslt^ 

[0013] mil — Bl 1 3 CDflycfcJu t 1 UK 

HMd, ^2cZ)^ V 7 1—7 4^#SfSnfcTCttf y h 

iiiT&7 f -*£KK^bSl± Ltl^o d©/c 

«>C S^m®lH]K5 0Bfi(:*-)y^5 1 tr* i>9 
)V/Ti-usf (D/A) Sft0K52^IA, ij^y? 40 
5 1 £ ? >f $ > ^fS^-T 2t^'J7Lt^a^CK3 
tr J: 9*itSt!\ $ 6 trD/ ASSESS 2 ^ilfd £ 
K J: OWS««EE**JffiL, dCDPiKRHEESriSSfEC!)* 
KEVR l-VR4tr£a@LT#x--?^ V^SStB 

-t£ 0 d©»^cDiKff^J(iia l 3 t:^$latv^o 

[00 1 4] W±2<D*=£ A ) 7 1—74 1*1 ©Tffi tf y h S¥ 
<Df*-9 DTl-DTPit -Zn^ft-ftfc'f ^tfciKlHlK 
C l -C 4 KA^Sft* 77 ^ y ^ 5 l i;: £ fcbK S ft 

tf-tiafn^t-S^^VB 1 -B4(Ciil/j£ft, dft 50 
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fri^tK^ U li'j -fey b £ft& 0 d(7)B#, y 

m & t z $kn £ ft m t - k> t f t % % l t « n, *s * ^ 

©^^fi^ftSd fcir&So dcDcfc-5 lT4f-^ 
^ >(7)iflf-^t:»l£l/:lE^f"^7^ 

*KKt3^$ft^^c7)^feSo ifiDllli, 10. 4-f 

y^©ffta^*;V"C6 4 0 x 48 OI«0i^ 1 0 0 
pFSI*«*St-CS)5o — Sfcift^ate 1 P F@* 

asrSU&v^ -tfttt t l <z>H^££-ei;r&, ^f s ^*ti 

[ooi5] 012^, 73-^8 i a, w^%mm& 

50B, -b \/99 9 1 — 9 4*5J:t/?Si&>'**;H 0 C7)gp 

^^mEEV 1 A — V4 Ai:#-tr ^9 9 9 1-94^^)4 
1i<307±n^>;^ ^ ^ ^ tr «t 0 1 6 fit© PBM 
i^^SLt^^o d©*j5E^5>. fri£©«£5RC?0 (13 
9. 0 1O#i) <fc 0 t*B)&:lHlKS©»Jiia#nrfig'C&S 
Z.ttfttfrZ>o %f^, 1 ACDS^^BI 1 0<D 

t^-9*8 l<DMf££l£mLX&Z>£^ *© 

0K5 0 B^^t^rSfiJ^SoT^^o DS¥ 
ElBSOBIi, f!ifcL/cJ:^^@^©S*mjEfiVR 1 

-VR4t:P@SME^JnSt^ffii^*LT^^o 

[0016] 01 4tc(iS£5R^0!)— B»Ji: LT^S^^iS 

-VA^ffi^LtlR 1 - R5tr^0 7>ffitT4S^c7)Sip 

1E-VR1 VR4&f^J5)tL, :OSI^^^7V 

7°OP 1 1 -OP 1 4 id J: 9 ffi -f xitLtz 
\k. D/Alte^DA^^^^Ty/OPA^Ilt 
ai*SftS|SBfSiffiaEE-VW=Sr. *^7y7'OP2 1- 
OP24tffiS:fffR6 1-R64. R71-R74^J: 
t/R8 1 -R8 4 ftffl^TJpflC-TSd fctZJ; 0. 0 12 

6 1-R64. R7 1 - R 7 4*>cfcU f R 8 1 

-r 8 4 \tm— <D^mut--r s©^— ajw-cfeSo * 

rtr, Tf^T y*7'0 P A fc^ft^ffiSJS«i»R A-tSctl/R 

i A-V4 A^iE^mffi^^^^ ^ tc-r s/c^©moHjx 

[00 1 7] HI 5 \z\$1fc&ffi<b{&0)m£ Lt(Z)I$ 



JS-T 
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jStt, S*£«EE=fe + VAcDlE©mE(;: U S&KD/A 

^7>^OP2 1 -O P 2 4 ^S^R 6 1 - R 6 4*5 
£VR 7 1 -R7 4£ffl^TSmmEEVR 1 -VR4 £ 
PBS«SBEVWODJp*%fi : oT^Sr £Tr&£ 0 S»« 
<Dt^7V^OP2 1 — OP 2 4te, ±IEBE!raSa><e 

-<7yyOP 21-OP2 4<Z>*U#li, JfiftiffR8 1 A 76? 
-R84Ai:«SR 9 1 -R9 4 J: Oft^^fL^o 
[0 0 18] 

8\ HI 1 -HI 3f37Sf #PBIHSJftl0^fig^*7;v* v 

©T\ b< £0 
[0 0 1 9] #&9§©BA9fcJ:, 36^^S«£*S«f^feCtS 
*KiB*7R(ra/CSns*A*SSH: (L 

[0 0 2 0] 

ft, J#)ffifr<fcntf, H 1 ©Hffi«J«BI^^S 

^R 1 A-R3 Atf&mzmWtZntzi&tfiX h 'J 

Stein:* h 'J 4ffi^jejttSn/c^ffi«f!j® I G 

^^^S^mSEV 1 A-V4A^^tlflaMt^I& 
0^^7y7'OP 1 A-OP4 Ail^lcil, S^^T 

yy^ei»*fesns«-spaEEt±, luteal- ?(?)_+ 

flit I B&ffil5#ffi^«lw8fELT#?>n^llS©S-^m£E 
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kie £ an» b t se£*p«ee & ait $ u fc#«EE<s© + 

^T. ffiftCDffiKSR 1 B-R3 B'^iI5IJ(3«jBKSn/c 

7hu v mzmm^n, 1 ©gapSBEv 

RAH «iE»»««EE&£JBa* b H£ $ n 4 »»««EE 

vw£ijnWT6#&A i fc, ffjfsffifeix h >; v^cDftk* 

ieev i b-v4 B^^n-^n^-r^ffiaftcD^^T v 

yOP 1 B-OP4Bfc 3 fe:i f «U ^^7>^^ 
[0 0 2 2] 

[fFffl] HI ©*J5R^J;ntf, i^SfcfSHse© 
EEcdSS:J:D l^tc^M^Rl A-R3A£H?IJ 

BI9:2««BEa4jBDAS:««!U, -tLT*ffift»©*lK 
jSM^7V/OP 1 A-OP4A^iilTi-f V tf 

T , \z tt b X ^ v NSflcfiBSp^-e g f 

[0 0 2 3] #^^7>rOPl A-OP4A^p>84 
^n^)»lEV 1 A-V4A(«iafnWT0l t 9T 

&z>o ^«c*3, cntcHbTEi2(c*s^mEE©^rB t iKA c c 

V 4 A- VW 

V3A-R3 Ax I B + VW 

V2A= (R3A+R2A) x I B + VW 

VI. A = (R3A + R2A + R 1 A) x I B + VW 

xtz, a3 0«jssicj:ntf. &mtt&\mfccDmm%&. 

©»ct0 1 o^/j: 1^85: coffins R 1 B - R 3 B fcH-'flJC 
®jB8bT-?:(©M*S^an3S:iHlKA l. A2^^n^ntgM 
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4SDA©ttiJVWi:i^SK H2<Z>£*P«EEVR 
A, VRBtfA*Sn, •ZLT%H0Wi&£ffl&fc*'< 

ry^opi b-op 4 b & ffli ^ t <s << vt-/>^S 

[0 0 2 4] d<9®'&©*g*PBEEV 1 A — V4 Ate* 

V4B = VRB + VW 10 
V3B=VRB+VW+R3Bx (VRA-VRB) / 

(R 1 B + R2B + R3B) 
V2 B = VRA + VW-R 1 B x (VRA-VRB)/ 

(R 1 B + R2B + R3B) 
V 1 B=VRA+ VW 

*m^xmwtz> 0 

[0 0 2 5] 

[^flSflJ] H5t3*^W<D^lCDllJEffiIi:L'r0LCD £0 

1 ©gffi«J5Str3*/S"r-54>©T*&-5)o H 1 ©Stfcb^*3 
^T, I G 1 ti5£««EiB I GKSWU DAlteKSM 
mflE»*iSDA^*flSLT^So 5£K»EiBIGn±, £ 
*mtSVP^:, u ^^^^jyyOP 1 ACDJNRfe 
A*fflt«R4nfcPNPIh7>^x^Qli:, Kb 

^ > v * 9 <d ^ - x t # v y f <d m izmm s ntzt&^ 

PBlK«jRSftfcffiSiSRP 2 S¥llVPi:h7> 

-f^-KZDi:*^«J5SSnt^So — S\ PB©K«E 
MDAlIt Sffex-^CDTffitf* hf-^D 1, 
DO =&7^n^BBE^Slfe-r^D/ASiftlHlKDAC 
KD/AS»EK©ffi*^JSSt'S^^r-^7 * 

0 7h lt©t^7V^OPAi:^e»«J5SSnT^5 0 

[0 0 2 6] Z<D&IX\t* SlffilBtt (VZ-VB 
E) /RP2t:j;0^Sn^c f:/;U VZti^x^ 40 
?<< K Z VBE(^7yyX^Q 

1 co-<-X • x 5 *y ^r^comEE^TKTo Bl 6 d*:^© 

H2©njE« f !ii: Lxoymmw.m^oWf&tf^zn&o 
j£coo ^i&m&mi^wmm i g 2 &t£^u bssjeibj 

irEl^mEEtPBaffimJE^SPffTSlHliggDA 2 ^igl 

tzztx&Zo 'mmrfom 1 g 2 . sitivDt:, 8£ 
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KCD^t3^^nfc|g$ , c^RQ5 £fr*>m&$irix 
v^ G ^co j^£*^7y70PC£»fiiH]&i;:# At 

&Z£X\ h7>yX^Ql A 7, * x ^ >y ^ra* 

EE (VBE) ©fMfffcSW&V^l^fy^&fco — 

y5\ H56«Ei:Baift«£E*JPiH-'5lHlKDA2tt, H 
KiEftTaD/ASIftlHlg&DAC fc. »llVCi:, 

2p*iSvcc!>racSjttsnfcffiK*RQ 1 I£*^7 

yy©*SCA*«fcD/A«*lHlKDACC!)m*«<Z) 
fcS<EA**<3!)rafr«ttSnfc»tt:«RQ3i:. Kffiin 
$hTi^ 0 (ib(Z)0gS^i:*(Z)ftfFHo^Tte. 135 
[0 0 2 7] 07 tC*||0^c7)fg3<7)HM#J£: tTcDS^ 

B2gi«iKcD«j5Rd^snso ^mmm^mscD^mmfiZ 

izttfcT&bWfo&o 0 3 ^©ftfcfcKfc^T, Al 1 
te;!ra#@&A 1 KStJftU A 2 1 liSn#lH]g&A2K*|-JS 
LTV^ 0 Sn*lH]SSAl lli, *RteA*iS^ft*6$n 
fc^^rv^OPDi:, ^^7yy®SfeAM^A 

<Dmmm.m-vE<on\zmm^ntzt&i^mRE 1 ^, » 

* 7 > y ©Ste A* 4S £ PiS^mfiE^^iS D A <D tB # 

4g©p B Tt3ffijBE$nfcfiff[»RE 2 fe^^yT^S 
fiA^^ffi^^HtrftfigsnfcffiSiSRE 3 tfrh 
*J0tSnTl^. ra»C, £n3f[H]g§A2 ltt, #RteA 
#ffi#gifc£n£*^7y7'OPE^ ^^^7V7 , CD 
RteA*«^»S««EE»*«DA©ai»*8©[HI^ifi«B 
SnfclStt;«RE4fc, K*^7v:/e!)KteA»48fcA 
©Sifimig-VFCDPHl^iglKSnfcffiSiSRE 5 fc. s 
^^7yy©SKA*Ctffi*^©PflfrftjRSn^ffiJi 
»RE6i:*^«JSESnT^So ftfcC90i&tg$£*CQtj 
fF^^^Tte. E13 0^^^:fHHtT&^CD-e*(7)ltt0^te 

[0028] msiz^^m<Dm4<D^mmtLX(omm 

t±. SPSlHlgSA 1 2. A2 2^HnfnK0S$lE 
£ LTIE<Z)SJEffi£#o3£ipSj|(VG. VH^ft-fflLt 
i^:htS5. ^JP®[H]!^A 1 2(i, ^-^7 

V7'OPFi:, K^^7>7'0#s:teA*ffii:IE©*V 

m®;vGc?)PBitcfgi3g$n^ffife t L^RF 1 mx^r > 
trsee^nfcffitfcsRF 2 ^^-<7 >-?<DR*m\ii 

^ ^ y K^Pali-rlgeE^n/cffitrLSRF 6 fc^^fil^S 
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